Inner ear pathology in the mucopolysaccharidosis VII mouse.
Mucopolysaccharidosis type VII (MPS VII, Sly syndrome) is caused by dysfunction of the acid hydrolase beta-D-glucuronidase. The defect results in the accumulation of incompletely degraded glycosaminoglycans within lysosomes of a wide array of cell types. MPS VII is associated with mixed (conductive and sensorineural) hearing loss, vision defects, shortened stature, mental retardation and decreased lifespan. Whether the sensorineural component of hearing loss in MPS VII involves degeneration of cochlear sensory cells is not yet clear. The MPS VII mouse resembles its human counterpart in all major aspects, and has been the focus of extensive research seeking to correct MPS VII and other lysosomal storage diseases. The value of potential treatments for this hearing loss can be determined only if cochlear pathology in this model is well characterized. We examined threshold sensitivity, frequency tuning, hair cell density and the appearance of the cochlea and vestibular organs in MPS VII mice ranging from 1.0 to 7.5 months of age. At all ages, lysosomal storage is pronounced within cells of spiral limbus, spiral prominence, spiral ligament and glial cells, but not within organ of Corti, stria vascularis, or neurons. Within the vestibular maculae and cristae, both hair cells and supporting cells also show lysosomal storage. Although hearing thresholds are never normal, reduction in the sharpness of frequency tuning is not apparent until 2.5 months of age, suggesting that the sensorineural component of hearing loss begins in adulthood. No evidence was found for cell loss within the organ of Corti, or any other structure, however. Our results suggest that sensorineural hearing loss in the MPS VII mouse is not caused by degeneration, but may arise from alterations in mass and stiffness of cochlear structures or impaired sensory cell function. They also indicate a possible vestibular component in MPS VII.